Abstraet Rayleigh-Brillouin light scattering experiments were performed on gelatin gels in order to obtain the (hypersonic) sound velocity and sound attenuation as a function of gelatin concentration. The results show that in the high frequency regime there is a strong coupling in the gel between the dynamics of the network and that of the fluid. The network sound velocity varies with q~l/2. Sound attenuation increases with increasing gelatin concentration.
Introduction
Many of the static and dynamic properties of the gelatin network have been studied extensively using scattering techniques. Static light scattering experiments have revealed the phase diagram and the kinetics of gelation [1, 2] . From small-angle neutron scattering experiments and static light scattering experiments the dynamic mesh size of the network has been found to be typical of the order of several nanometers [3, 4] . Correlation spectroscopy reveals that two types of diffusion take place in the gel: a fast mode due to diffusion of individual gelatin coils and a slow mode due to diffusion of groups of entangled coils [5] .
A question that has not been studied is to what extent the dynamics of the network and that of the solvent are coupled in a gelatin gel. A suitable technique to study this question is Brillouin light scattering (see, e.g., Berne and Pecora [6] ). With this technique it is possible to study phonon-like thermal excitations in the gel. Marqusee and Deutch have proposed a hydrodynamical model that describes the dynamics of a gel [7] . They state that if there is a weak coupling between the dynamics of the network and that of the solvent, two sound modes can be observed: one carried by the network and one by the solvent, neither with much concentration dependence. On the other hand, if there is a strong coupling between the dynamics of the network and that of the solvent (i.e., the gelatin and the aqueous buffer solution), a single sound mode is predicted with a propagation frequency that is strongly dependent on the concentration. Two cases for this strong coupling limit can be distinguished. In one case there is only frictional coupling and sound modes in the network are dampened by the presence of the fluid (no elastic coupling), in the other case a sound wave in the network can also lead to sound waves in the fluid or vice versa (elastic coupling).
We have performed Rayleigh-Brillouin light scattering experiments on gelatin gels to obtain the hypersonic sound velocity and sound attenuation as a function of the gelatin concentration. Data obtained have been interpreted in terms of a hydrodynamicat model proposed by Marqusee and Deutch [7] and compared with results of earlier work on gels. We have applied data analysis techniques which were developed for the analysis of Rayleigh Brillouin spectra of fluids, and which have proven to be very sensitive tools in the study of Brillouin lines [8] .
Rayleigh-Sdllouin light scattering
In a light scattering experiment an incoming light wave with ki = I ki[ = 2~/2~ is partially scattered by local fluctuations in the dielectric constant of the sample. Here, ki is called the (angular) wavevector and 2i is the wavelength of the incoming beam. Part of the scattered light, characterized by kf, is analyzed. The vectors ki and kf determine the scattering angle 0 and the scattering geometry. The wavevector k = kf-ki is associated with the fluctuations that cause scattering. Since I k~l ~ ]ke], it follows that
where n is the refractive index of the scattering medium. The frequency distribution of light is changed by the scattering process. If the spectrum of the incoming beam is a narrow single peak, the spectrum of the scattered light may have completely different characteristics. In a typical dynamic light scattering experiment on a liquid or a dense gas one observes the so-called Rayleigh-Brillouin triplet: a symmetric spectrum around the (angular) frequency of the incoming light, coi = 2rcc/2~, consisting of a central or Rayleigh line and two shifted or Brillouin lines. Here, c is the speed of light.
The triplet is described in hydrodynamic fluctuation theory as the sum of Lorentzians and a pair of associated asymmetrical terms. Line widths, positions and intensities in the spectrum are determined by the thermodynamic and transport properties. Furthermore, in the limit of small k, shifts are proportional to k and widths are proportional to k a. The Brillouin peaks can be interpreted as Doppler shifted lines, and the shift with respect to the Rayleigh line is proportional to the product of adiabatic velocity of sound and wavevector [6] . A hydrodynamical model for gels predicts similar behavior for the Brillouin line shift and line width [7] . The linear k dependence of the shift has been tested by Mallamace et al. [9] in methyl(2-methylpropenoate) + 1,2-ethanediyl(2-methylpropenoate) gels.
Experiment and data analysis
Experiment A Coherent CR-4 argon-ion laser was used operating single mode at wavelength of 514.5 nm and an output power of approximately 200 mW. The main part of the beam was focused in a 10 mm cuvette. Light scattered at an angle of 90 ~ was analyzed by a single-pass Fabry-Perot interferometer. The interferometer was equipped with flat plates, one of which could be translated piezoelectrically. A Centronic Q4249B photomultiplier served as a detector and the signal was fed into a Burleigh-DAS 1 data acquisition and stabilization system. A smaller part of the beam was diverted and was used as a signal m monitor the instrumental profile of the interferometer simultaneously.
In each experiment three orders of the interferogram were monitored. The first order consisted predominantly of the trigger pulse, and was used for stabilization purposes by the data acquisition system. The second and third order of the spectrum were used to determine the free spectral range COFS R of the interferometer. The free spectral range of the interferometer was 1.35-1011 rad.s -1, the finesse was typically 40, and the contrast was typically 900. More details on the equipment can be found elsewhere [10] .
The gelatin used was obtained from Gelatin Delft~ The Netherlands (Bacteriological gelatin, Bloom strength 245, weight loss on drying 11.8%, ash content 0.78%). The gelatin gels were prepared by dissolving the gelatin in a pH = 5.6 potassium hydrogen phthalate + sodium hydroxide buffer while stirring and heating for approximately 10 rain, and then leaving it for 1 h at 60~ As a germicide 0.02% w/w sodium azide was added. Gels were prepared with gelatin weight fractions ~b = 0.01, 0.04, 0.10, 0.14, and 0.20. Light scattering spectra were measured at room temperature (21.5+0.5~
A single spectrum was taken in 15 rain for gels with the most pronounced Brillouin lines, and in other gels in typically 1 h. For every gel the spectrum was followed for a day.
The refractive index measurements for the gelatin solutions were made with a Zeiss 51592 refractometer. No effect of ageing on the refractive index was observed.
Data analysis
An experimentally obtained light scattering spectrum is convolution of the instrumental profile of the experimental set-up, and an intrinsic line shape due to the processes which are probed:
Iexp(k, co) = Iins(co)*I(k, co), (2) where * denotes the convolution and I(k, e)) represents the 
